ABSTRACT: Atherosclerosis is the basic cause of macrovasular complications of diabetes mellitus. It affects all parts of the circulatory tree. An easy and reliable method of diagnosing atherosclerosis is Carotid Doppler ultrasonography. Increased Carotid Intima-Medial thickness (CIMT) and presence of carotid plaque is an important predictor of ischemic heart disease and cerebrovascular accidents. The purpose of this study was to find the association of carotid plaque with cardio-metabolic risk factors in type 2 diabetes mellitus. Study Design: Cross-sectional study. Setting: Medical Out-patient Department of Creek General Hospital, Karachi. Period: One year from June 2015 to May 2016. Materials and Methods: The study population included 119 cases of type 2 diabetes mellitus. All subjects underwent Carotid Doppler ultrasonography. The demographic, anthropometric, clinical and laboratory data was collected and analyzed through SPSS ver.20.0. The relationship of carotid plaque with different atherosclerotic variables was assessed by Student's t-test and Chi-square test. P-value of <0.5 was considered significant. Results: Out of 119 patients with type 2 diabetes mellitus, 18.5% had a carotid plaque. The presence of plaque was associated with duration of diabetes, presence of hypertension, BMI, diastolic blood pressure, total cholesterol, triglyceride levels and CIMT. Conclusion: We need to focus on management of the multiple metabolic abnormalities associated with diabetes mellitus in order to prevent atherosclerosis and its associated cardiovascular disease.
INTRODUCTION
As the epidemic of diabetes mellitus extends throughout the world and is being projected to affect around 370 million people by the year 2030 1 , the related complications are also expected to increase. Along with the control of hyperglycemia, early diagnosis and treatment of its manifold complications is seen as a major challenge to the management of this disease. In areas of the world where the life style modifications and early management of cardio-metabolic risk factors is in place they have been able to reduce the mortality caused by cardiovascular disease. 2 Diabetes mellitus, due to atherosclerosis, is a major risk factor for cardiovascular disease like coronary artery disease, cerebrovascular disease and peripheral vascular disease.
Carotid Doppler ultrasound is a reliable and noninvasive method to measure CIMT, presence of carotid plaque and degree of stenosis in the carotid arteries. This procedure provides a safe assessment of atherosclerosis not only in the carotid circulation but also gives an estimation of atherosclerosis in the coronary and peripheral circulation. 3, 4 Atherosclerosis in the carotid artery leads to increased carotid intima-media thickness, carotid plaque formation and carotid stenosis. The degree of carotid stenosis and plaque vulnerability are related to the greater risk of stroke. 5 Indeed they can independently predict cerebrovascular accidents. 6 Presence of carotid plaque shows a stronger association with cardiovascular risk compared with diffuse CIMT increase. 7 The echogenicity of the plaque also determines the vulnerability of the plaque and thus the risk of cerebrovascular accidents. 8, 9 Many factors are associated with an increased CIMT and presence of plaque. These include age, 10 In this study we assess the association of carotid plaque with various cardio-metabolic risk factors in type 2 diabetes mellitus.
SUBJECTS AND METHODS
A cross-sectional study was designed and all adult cases of type 2 diabetes mellitus presenting to the Medical Out-patient Department of Creek General Hospital, Karachi, were enrolled in the study. Patients with type 1 diabetes mellitus and those with secondary diabetes were excluded from the study. The duration of the study was one year from June 2015 to May 2016. The study was approved by the Ethical Review Committee of the institution. At the time of recruitment, consent was taken and a proforma including history, examination findings, anthropometric measurements and the laboratory results were recorded. The investigations included fasting and random blood glucose levels, HbA1c and fasting lipid profile. Carotid Doppler studies were performed for all the study participants. A single radiologist performed the procedure using a linear transducer of 7.5 Hz in B mode (Toshiba Nemio 35). CIMT was measured at the far wall of the Common Carotid Artery and was taken as distance between the leading edge of the lumen intima interface and the leading edge of the media adventitia interface. Plaque was defined as more than 50% focal thickening of the vessel wall compared to the adjacent segment.
The data was entered on SPSS version 20.0. The variables were described as mean with standard deviation or as percentages with numbers. The variables were analyzed for association using Chi-square and t-test. P-value of <0.05 was considered significant.
RESULTS
The study population of 119 demonstrated a mean age of 55±14 years. There were 49.6% males. Around 18.5% of the population showed presence of a Carotid plaque. The baseline characteristics of the population are seen in Table-I. The presence of a carotid plaque showed significant association with duration of diabetes, high BMI, presence of hypertension and diastolic blood pressure. Among the lipid fractions only total cholesterol and triglyceride levels showed association with presence of carotid plaque. Increased Carotid intima media thickness also was associated with carotid plaque. (Table-I Atherosclerosis can be assessed by both coronary and carotid angiography or non-invasively by Carotid Doppler scanning. Carotid atherosclerosis is detected by this procedure through measuring CIMT and carotid plaques. Carotid intima media thickness increases in diabetic patients due to the atherosclerotic process. Diabetes mellitus leads to atherosclerosis because of the multiple metabolic changes that are part of the diabetic complex. Atherosclerosis itself is an inflammatory process while the hyperglycemia in diabetes mellitus also contributes to the inflammation and results in a higher cardiovascular mortality. 12 In patients with type 2 diabetes aging, hypertension, duration of diabetes, hyperglycemia, dyslipidemia, and smoking have been identified as significant risk factors for stroke. 13, 14, 15 As diabetes mellitus is a metabolic syndrome, the multiple entities associated with it all lead to thickening of the carotid wall as evidenced by increased CIMT in these patients. Duration of diabetes, systolic blood pressure and total cholesterol was found to have a stronger relationship with CIMT in persons with type 2 diabetes mellitus in a study.
14 There is also evidence that presence of multiple risk factors will lead to greater increase in CIMT. 3 As mentioned earlier this is the case in subjects with diabetes mellitus as they have multiple cardiometabolic risk factors present concurrently.
Our study showed 18.5% of the diabetic patients had a carotid plaque. A study showed 28 % of diabetic patients were having carotid plaques. The prevalence of carotid plaques increased with time in these patients. 16 Another study revealed carotid plaques in 77% of diabetic patients. But this study was in patients older than 65 years which may be a factor for such a high percentage of plaque presence. 10 A study revealed that association between atherosclerosis as assessed by ankle brachial index and carotid artery stenosis was similarly associated with diabetes in both genders. 17 There was no gender based difference seen in our study either. This may be due to the fact that most of the population was elderly. At older age females lose the protective effect of gender on atherosclerosis. But other studies have shown that CIMT was closely associated with age, gender and smoking. 18 LDL cholesterol is seen to be associated with CIMT. 19 In our preceding study CIMT showed a relationship with both total cholesterol and LDL.
14 But the current study shows that carotid plaque was only associated with total cholesterol and triglyceride levels. All fractions of the blood lipids are associated with cardiovascular disease. Different fractions have been observed to be deranged in type 2 diabetes mellitus in different studies.
Patients with diabetes are at greater risk of suffering from a stroke associated with more morbidity and mortality as compared to nondiabetic individuals. 20 Studies in prediabetes have shown significant association of HbA1c with CIMT indicating that it may successfully predict vascular disease. 21 This was also confirmed in patients with metabolic syndrome. 22 HbA1c is also associated with presence of microvascular complications in diabetic patients. 23 Multiple studies have shown the association of CIMT with different glycemic parameters in patients with diabetes and impaired glucose tolerance. 24, 25, 26 Patients in our study did not demonstrate any association of blood glucose levels or glycated hemoglobin percentages with presence of carotid plaque as it is the duration of exposure to the atherogenic effect of diabetes rather than specific glucose levels.
We demonstrated an association of BMI to presence of carotid plaque. There have been varying results associated with obesity and its relationship with obesity. Some studies have not demonstrated an association 4, 27 while others show a relationship of obesity with carotid atherosclerosis.
The process of atherosclerosis is observed initially as increased CIMT the progression of which leads to plaque formation and vascular narrowing. Therefore it was observed in our study that a higher CIMT was significantly associated with carotid plaque. Carotid plaques are also sources of thromboemboli leading to both higher coronary and cerebral vascular diseases.
This study was a continuation of previous studies showing the relationship of CIMT with different cardio-metabolic risk factors in diabetic patients. 14 This study was focused on presence of plaque as this would be related to a more severe disease indicating greater atherosclerosis. The patients with carotid plaques are more prone to develop cardiovascular complications. We need to know which cardio-metabolic risk factors are associated with the presence of plaques. Our study showed a significant relationship of hypertension especially diastolic blood pressure, increased BMI and increased total cholesterol and triglyceride levels with presence of plaque.
Our management of the diabetic patient will thus be focused on weight optimization, control of blood pressure and management of dyslipidemia in addition to glycemic control. So the management of these multiple factors may play a role to prevent progression of atherosclerosis and even its' regression. Interestingly CIMT has been used to assess the response to therapeutic intervention in patients with atherosclerosis. 29, 30, 31 CONCLUSION Atherosclerosis occurs early and is extensive in diabetes mellitus due to clustering of multiple risk factors in this condition. Management of these co-existing abnormalities is required to prevent or delay cardiovascular disease in these patients. 
